In this paper, the Penman-Monteith method was applied to evaluate the reference crop evapotranspiration. A reliable estimation of the reference evapotranspiration (ET o ) is of critical importance and required accurate estimates to close the water balance. The aim of this paper is estimating the reference evapotranspiration (ET o ) as preliminary to use for groundwater modeling in the area. Based on FAO-Penman-Monteith method, ET o calculator software was applied. Meteorological data within this study were obtained from two gauges stations (Xing ping and Wu gong) and available literatures. The results indicated that the values of ET o for a period )-29 years-in two stations approximately the same. Specifically, is ranged between 0.4 -6.9 mm /day, 0.4 -6.7 mm/day and the average value is 2.6 mm/ day, 2.6 mm/day in Xing ping and Wu gong respectively. In addition, the maximum values were occurred in summer season (May, June and July). The result also found that the correlation coefficient ≈ 1. Moreover, "ET o " was increasing by recent years. The reference crop evapotranspiration for some crops were calculated.
Introduction
Estimates of reference crop evapotranspiration (ET o ) are widely used in irrigation engineering to define crop water requirements. These estimates are used in the planning process for irrigation schemes to be developed as well as to manage water distribution in existing schemes. From the several existing ET o equations, the FAO-56 application of the Penman-Monteith equation [1] is currently widely used and can be considered as a sort of standard [2] . The FAO-56 Penman-Monteith equation is referred to hereafter as PM. The PM has two advantages over many other methods. First, it is a predominately physically based approach, indicating that the method can be used globally without any need for additional parameter estimations. Secondly, the method is well documented, implemented in a wide range of software, and has been tested using a variety of lysimeters [3] .
Evaporation and Transpiration
Evaporation is the process by which water precipitated on the earth's surface is returned to the atmosphere by vaporization, while the transpiration is a process similar to evaporation. It is a part of the water cycle, and it is the loss of water vapor from parts of plants (similar to sweating), especially in leaves but also in stems, flowers and roots. Quantitatively expressed, evaporation and transpiration are the depths of water vaporized from a unit surface in unit time, (e.g. mm/day, and m/year). The rate of evaporation depends on several factors [4] .
Reference Evapotranspiration (ET o )
The reference evapotranspiration (ET o ) was defined as the rate of evapotranspiration from a hypothetic crop with an assumed crop height (12 cm) and a fixed canopy resistance (70) [s·m −1 ] , and albedo (0.23). This would closely resemble evapotranspiration from an extensive
Study Area
The study area is located in Shaanxi Province, a part of loess plateau, and an important part of loess platform. The centre of Guanzhong Basin, North of Weihe River, and Weibei loess mesa is a unique landform of Loess Plateau in Northern China, which is also relatively short in water resources. Geological map of the study was presenting Figure 2 . It is one of the biggest irrigation districts in Shaanxi and an important agricultural production area in China.
Xingping (latitude 34˚18'S, longitude 108˚28'E, altitude 408.0 m) and Wugong (latitude 34˚18'S, longitude 108˚04'E, altitude 505.0 m), which are located in the middle of central of Guanzhong Basin is the part of Baoyang irrigation area, occupied total areas 507. During the study period 1981-2009, we found that the mean annual rainfall is 554.47 mm. Air temperature varies between; −2.1˚C (Min) and 28.6˚C (Max), mean relative humidity ranges from 48% (Min) to 90% (Max). The mean actual vapour pressure is 0.955 Kpa (Min) and 0.983 Kpa (Max), wind speed-above soil surface is 0.3 m/sec (Min) and 2.2 m/sec (Max) and the relative sunshine duration is 0.1 and 0.76 in Xingping district. Likewise, in Wugong county-the mean annual rainfall is 583.72 mm, air temperature varies between: −2.9˚C (Min) and 28.1˚C (Max), mean relative humidity is 45% (Min) and 89% (Max), mean actual vapour pressure is from 0.951 Kpa (Min) and 0.978 Kpa (Max), wind speedabove soil surface is 0.5 m/sec and 2.5 m/sec and the relative sunshine duration is 0.0 and 0.71.
Materials and Method
Crop evapotranspiration (ET c ) is a key factor to determine proper irrigation schedule and to improve water use efficiency in irrigated agriculture. ET c can be estimated by a reference crop evapotranspiration (ET o ) and crop coefficient [6] [7] [8] [9] . The reference evapotranspiration "ET o " can be estimated by many methods [10] [11] [12] . Methods range from the complex energy balance equations [13] to simpler equations that require limited meteorological data [14] . According to [5] , the Penman-Monteith method gives more consistently accurate "ET o " than other methods. In addition, [15] after applying it in the Muda Irrigation Scheme in northwest Malaysia recommended this method. Therefore, in this study the reference evapotranspiration was estimated using PenmanMonteith equation. The calculation procedures allow for estimation of ET o using FAO Penman-Monteith method under all circumstances, even in the case of missing climatic data.
For the study, the Food and Agriculture Organization (FAO) Penman-Monteith methodology was used to determine the reference evapotranspiration (ET o ) for the two stations (Xingping and Wugong) as it allows for the potential to alter ET c estimates for different crop types in the center of a large arid and sub-humid area Figure 1 . Moreover, where, irrigation makes possible an intensive agricultural production. To carry out the reference evapotranspiration "ET o " in the area, the meteorological data of two stations have been selected within the region. With record monthly data, ranging from 1981 to 2009 years in length Table 1 , this period was chosen preliminary to develop groundwater of the area as the part of study plan of Numerical simulation of groundwater. Thus, the study aims to establish the underlying best model result of reference evapotranspiration to lead that to estimate crop water requirements, which in turn leads for study water balance of the area. No interruptions and missing data find through the period.
FAO-56 PM Method
The FAO Penman-Monteith method for calculating the reference crop evapotranspiration is the adopted standard for this calculation [1] . In this paper, the result of "ET o " was compared between two stations of record throughout of 29 years. Evapotranspiration and rainfall are the two major components of the water balance and required accurate estimates to close the water balance of the area and the important components in the water cycle, which represents the water consumption by the plants and evaporation from the water and the non-vegetated surfaces. Reliable estimates of the total evapotranspiration from the wetland are useful information both for understanding the hydrological process and for water management to protect natural environment. 
where
The value 0.408 converts the net radiation Rn expressed in MJ/m 2 ·day to equivalent evaporation expressed in mm/day. Because soil heat flux is small compared to R n , particularly when the surface is covered by vegetation and calculation time steps are 24 hours or longer, the estimation of G is ignored in the o calculator and assumed to be zero. This corresponds with the assumptions reported in the FAO Irrigation and Drainage Paper No. 56 for daily and 10-daily periods [13] . State that the soil heat fluxes beneath the grass reference surface is relatively small for that time period. psychrometric constant . The value of the latent heat varies as a function of temperature. As λ varies only slightly over normal temperature ranges, a single value of 2.45
 is considered in the program. This corresponds with the calculation procedure for the FAO Penman-Monteith equation. The fixed value for λ is the latent heat for an air temperature of about 20˚C.
The Saturation vapour pressure as a function of air temperature is calculated from Equation (3) [1, 17] .
Slope of saturation vapour pressure curve    : To calculate the reference evapotranspiration, the slope of the relationship between saturation vapour pressure and temperature, ∆, is required [1] . Give the slope of the curve at a given temperature.
where slope of saturation vapour pressure curve at air temperature T , average air temperature
For RH mean , analysis with several climatic data sets proved that more accurate estimates of e a could be obtained with [5] :
Net radiation   n R : Net radiation   n R was calculated based on the FAO expert panel methodology [2] which has been considered a standard in other studies [17, 18] .   n R is calculated by subtracting the net incoming short-wave radiation   ns R  from the net outgoing longwave radiation as summarized in Equation (6) .
Solar radiation (R s ): If the solar radiation, R s , is not measured, it can be calculated with the Angstrom formula, which relates solar radiation to extraterrestrial radiation and relative sunshine duration:
where s R  solar or shortwave radiation 2 1 MJ y 
Results and Discussion
As you, know this study just as primary for entering to develop groundwater of the area as the part of study plan of Numerical simulation of groundwater in this area, so we only have these results such as following:
By relating the measured of meteorological information from the study area to estimate reference crop evapotranspiration, the mean monthly rate of reference evapotranspiration was calculated employing the Penman-Monteith equation according to FAO-56 [19] .
The reference evapotranspiration was calculated based on the data taken from the Xing ping and Wugong stations, taking into account the mean monthly values of the parameters involved in the above equations, for the pe- are refer to the maximum mean temperature for those months Figures 3 and 4 .
We did the simple calibration used simple as the regression analyses between two stations The crop factors   c k have been determined by field experiments, and have been compiled and are provided for most crops by the FAO. As these are generalized, crop factors developed specifically for the study area were developed in 1991 by Xiaoling Su from Northwest Agricultural and Forestry University. Crop factors used in the study were compared to those available from the FAO, The length of growing season and crop factor were comparable and as shown in Figure 7 .
The average monthly reference crop evapotranspiration   c ET for winter wheat, maize, rice/cotton and rapeseed crops in Xingping and Wugong for the irrigation period were presented in Table 7 . Since this area is hot in summer and cold in winter and the different stage of crops, as the results, that the value of the reference crop evapotranspiration are increasing from January to May, and the maximum values are occurred between Jun to August, then start to decrease from September to December.
Conclusion
The calculation procedures in this paper allow for estimation of O as a preliminary for entering to develop groundwater of the area as the part of study plan of Numerical simulation of groundwater in this basin ( Baoyang irrigation area) using FAO Penman-Monteith method under all circumstances. The paper compares the reference evapotranspiration of two Counties based on the data from the (North West A&F University). It can be concluded that the mean values of throughout the period ET for winter wheat, maize, rice/cotton and rapeseed crops in Xingping and Wugong for the irrigation period were presented in Table 7 .
